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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure safety of the 
brake operation by enabling a driver to sense 
abnormalities of depression from depression feeling of a 
brake pedal even if a pad clearance is large. 

SOLUTION: When a brake pedal 1 is depressed, a 
depressing force sensor 1 detects depressing force of 
the brake pedal by spring force of a spring 3, a rotation 
angle detector 8 to be integrally rotated with a gear 4 
detects a stroke, and a brake motor is operated to 
generate specified braking force. A braking force target 
value and generated braking force are compared with 
each other. When braking force is generated in 
accordance with a target value, a pedal motor 6 is driven 
in a direction of an arrow by strong force according to 
generated braking force. Therefore, the gear 4 is rotated 
in a direction of an arrow, strong force according to the 
generated braking force acts in a direction to return the 
brake pedal 1 , and pedal feeling becomes strong. When 
generated braking force is weak in relation to a target 
value, if the brake pedal 1 is returned with weak force according to generated braking force, a 
pedal feeling becomes weak. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]A manipulated variable detection means which is provided in a brake pedal and detects 
a control input of this brake pedal, comprising, A car catcher stage which is provided in a wheel, 
generates a braking effort according to travel of an actuator, and brakes said wheel, In order to 
generate targeted braking force corresponding to a control input which said manipulated variable 
detection means detected in said car catcher stage based on a correspondence table of a 
control input of said brake pedal and targeted braking force which were defined beforehand, 
Brake equipment which calculates drive quantity of said actuator, has a control means which 
outputs this result of an operation to said actuator of said car catcher stage, and is made to 
generate a braking effort according to a control input of said brake pedal. 

A generating braking effort detection means to detect a generating braking effort which said car 
catcher stage actually generated based on control information on said control means. 

A generating braking effort detected by said generating braking effort detection means. 

A comparison means to measure targeted braking force calculated by said control means. 

An abnormality detecting means which detects abnormalities when a generating braking effort 
which said comparison means measured, and targeted braking force have deviated from a range 
defined beforehand. 

A reaction-force-of-manipulation control means which is provided in said brake pedal and 
controls reaction force of manipulation of this brake pedal based on detection information on 
said abnormality detecting means. 

[Claim 2]The brake equipment according to claim 1 characterized by said reaction-force-of- 
manipulation control means controlling reaction force of manipulation of said brake pedal 
according to a size of a generating braking effort which said car catcher stage generated. 

[Claim 3]Said generating braking effort detection means is a current sensor which detects 
current supplied to said actuator, The brake equipment according to claim 1 or 2 characterized 
by said reaction-force-of-manipulation control means controlling reaction force of manipulation 
of a brake pedal based on a comparison result of a current value detected by said current 
sensor and targeted braking force calculated by said control means. 

[Claim 4]The brake equipment according to claim 1 or 2, wherein said actuator is controlled by 
said reaction-force-of-manipulation control means. 

[Claim 5]The brake equipment according to claim 1, wherein said reaction-force-of-manipulation 
control means controls reaction force of manipulation of said brake pedal by shut-in pressure of 
a gas enclosed in a cylinder, or a fluid, and a pressure in a cylinder when said gas or said fluid is 
discharged. 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention]This invention relates to the dynamo-electric brake device made to 
generate a braking effort on the torque of an electric motor especially about the brake 
equipment used for vehicles, such as a car. 

[ 0002 ] 

[Description of the Prior Art]As brake mechanism used for vehicles, such as a car, brake fluid is 
not used but the dynamo-electric brake device it was made to make generate a braking effort by 
the output torque of an electric motor, and what is called dry brake equipment are known. Such 
dry brake equipment is mainly used with EV vehicle (electromobile), a hybrid car, etc. As such 
dry brake equipment, for example as indicated by JP,60-206766,A, With the piston which moves 
by the operation of an electric actuator, the electric disc brake device etc. it was made to make 
generate a braking effort are known by pressing a brake friction pad to a disk rotor. This kind of 
electric disc brake device has detected the treading strength or the amount of displacement of 
the control input of the brake pedal by a driver, i.e., a brake pedal, by the sensor. And the roll 
control of the electric motor is carried out according to the detecting signal of a sensor, and it is 
constituted so that a desired braking effort may be acquired. 

[0003]In such an electric disc brake device. By detecting vehicle states, such as revolving speed 
of each wheel, vehicles acceleration, a steering angle, and vehicles lateral acceleration, and 
controlling an electric motor by a controller based on these detecting signals, Redoubling control, 
anti lock control, traction control, vehicle stabilization control, etc. are realized with 
comparatively easy composition. 

[0004] • 

[Problem(s) to be Solved by the Invention] By the way, in the conventional hydraulic brake, since 
the treading strength of the brake pedal had become a source of release of the brake force, the 
driver can sense the reaction force of the brake force by oil pressure with foot. For example, if a 
pad and a disk rotor have big clearance at the time of exchange of a pad, a brake will not be 
effective, and a pedal will be trodden through, but in such a case, the driver can respond 
unusually by noticing unusually by having trodden through the pedal and restepping on a pedal. 
[0005] However, a treading strength sensor is attached to a brake pedal, and according to the 
output signal of this treading strength sensor, the dry brake represented by the above electric 
disc brake devices is constituted so that a brake force may be generated, thus — in a dry brake, 
since a brake pedal is a sensor, a pedal steps on a driver — responding — abnormalities are 
undetectable. Namely, in the usual dry brake, It is separated from a wheel cylinder by the brake 
pedal and a brake pedal, giving reaction force independently with the generating braking effort of 
a wheel cylinder with a stroke simulator — **** motion ****, since it is like, A gap cannot arise 
between a actual brake force and reaction force, and the driver cannot detect the abnormalities 
of treading through correctly by some brake pedal. 

[0006]this invention is made in view of such a situation, and comes out. Even if the purpose has 
become with big pad clearance in after exchange of ** etc., without adjusting the pad clearance 
between disk rotors, a brake pedal steps on [ a driver ] — responding — it is in enabling it to 
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perceive the abnormalities in treading through, having them, and securing the safety of brakes 
operation. 

[0007] 

[Means for Solving the Problem]In order that this invention may solve the above-mentioned 
technical problem, the brake equipment according to claim 1 , A manipulated variable detection 
means which is provided in a brake pedal and detects a control input of this brake pedal, A car 
catcher stage which is provided in a wheel, generates a braking effort according to travel of an 
actuator, and brakes a wheel. In order to generate targeted braking force corresponding to a 
control input which a manipulated variable detection means detected in a car catcher stage 
based on a correspondence table of a control input of a brake pedal and targeted braking force 
which were defined beforehand, Drive quantity of an actuator is calculated, it has a control 
means which outputs the result of an operation to an actuator of a car catcher stage, and brake 
equipment made to generate a braking effort according to a control input of a brake pedal is 
characterized by comprising the following: 

A generating braking effort detection means to detect a generating braking effort which a car 
catcher stage actually generated based on control information on a control means. 

A generating braking effort detected by a generating braking effort detection means. 

A comparison means to measure targeted braking force calculated by a control means. 

An abnormality detecting means which detects abnormalities when a generating braking effort 
which a comparison means measured, and targeted braking force have deviated from a range 
defined beforehand, and a reaction-force-of-manipulation control means which is provided in a 
brake pedal and controls reaction force of manipulation of a brake pedal based on detection 
information on an abnormality detecting means. 

[0008]That is, in a dry brake etc. which generate a brake force according to an output signal of a 
manipulated variable detection means of a treading strength sensor etc., according to a brake 
force generated by a car catcher stage, brake equipment of this invention is constituted so that 
reaction force may be generated from a brake pedal. Thereby, the driver can feed back a state 
of a brake from a leg by a brake pedal. Therefore, since it becomes possible to detect 
abnormalities of a brake promptly, brake equipment which secured safety is realizable. 
[0009]According to a size of a generating braking effort with which a car catcher stage 
generated the brake equipment according to claim 2 in an invention of claim 1, a reaction-force- 
of-manipulation control means controls reaction force of manipulation of a brake pedal. That is, 
when a brake force which you want to generate, and an actually generated brake force are equal 
(i.e., when normal), reaction force corresponding to a brake force which was defined beforehand 
and which you want to generate is generated to a brake pedal. When an actually generated brake 
force is smaller than a brake force which you want to generate (at the time of abnormalities), it 
is in a state which is not effective, and is made to act so that generating of reaction force of a 
brake pedal corresponding to a brake force which you wanted to generate may be weakened. An 
extreme example in such a case is in a treading-through state of a brake pedal, and the driver 
can respond promptly unusually by noticing unusually by having trodden through a brake pedal 
and restepping on a brake pedal. When an actually generated brake force is larger than a brake 
force which you want to generate (at the time of abnormalities), it is in a state which is effective 
too much, and is made to act so that generating of reaction force of a brake pedal corresponding 
to a brake force which you wanted to generate may be weakened. An extreme example in this 
case is also in a treading-through state of a brake pedal, and the driver can respond promptly 
unusually by noticing unusually by having trodden through a brake pedal and restepping on a 
brake pedal. Thus, the driver can detect abnormalities in a brake timely by changing strength of 
reaction force of a brake pedal by normality and abnormalities. 

[0010]In an invention of claim 1 or claim 2, the brake equipment according to claim 3 a 
generating braking effort detection means, It is a current sensor which detects current supplied 
to an actuator, and a reaction-force-of-manipulation control means controls reaction force of 
manipulation of a brake pedal based on a comparison result of a current value detected by this 
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current sensor and targeted braking force calculated by a control means. That is, a braking effort 
which a car catcher stage makes an actuator generate is proportional to current supplied to an 
actuator. Therefore, even if a generating braking effort detection means does not detect a 
generating braking effort directly, it detects current which flows into actuators, such as a motor 
for brakes, measures this current value and calculated targeted braking force, and can also 
control reaction force of manipulation of a brake pedal by a current sensor. 

[001 1]As for written brake equipment, in an invention of claim 1 or claim 2, an actuator is 
controlled by a reaction-force-of-manipulation control means by claim 4. That is, it lets 
reaction-force-of-manipulation control means, such as a motor for pedals, pass, and if an 
actuator made to generate a braking effort is driven, a actual generating braking effort can be 
made to be proportional to reaction force of manipulation which a motor for pedals makes a 
brake pedal generate, even if it does not use a current sensor like the aforementioned invention. 
By this, a control circuit is not needed but a braking feeling according to brake generative force 
can be obtained from a brake pedal. 

[0012]In an invention of claim 1 or claim 2, written brake equipment to claim 5 a reaction-force- 
of-manipulation control means. Reaction force of manipulation of a brake pedal is controlled by 
shut-in pressure of a gas enclosed in a cylinder, or a fluid, and a pressure in a cylinder when 
these gases or fluids are discharged. That is, in order to generate reaction force of manipulation 
of a brake pedal, gases, fluids, etc., such as exhaust air and gas, are enclosed in a cylinder, and it 
constitutes so that shut-in pressure of these gases and fluids may be made to transmit to a 
brake pedal. And at the time of abnormalities of a brake, a gas and a fluid which opened a valve 
wide and were sealed in a cylinder are missed on a tank etc., and internal pressure of a cylinder 
is reduced. Thus, the driver can get a desired braking feeling to a brake pedal by controlling 
reaction force of manipulation of a brake pedal. 

[0013] 

[Embodiment of the Invention] Hereafter, some embodiments of the brake equipment in this 
invention are described in detail using a drawing. In the following explanation, as brake equipment, 
a dry brake will be mentioned as an example and will be described. Although various gestalten 
are known about the internal structure of the dry brake, it is constituted so that anything of 
structure may make a disk press a pad and it may generate a brake force with the rotation 
driving force of an electric motor. Since an embodiment of the invention is applied and the 
structure of a dry brake itself is not directly related to this invention even if it is a dry brake of 
what kind of structure, explanation of the structure of a dry brake is omitted. 

[0014] Drawing 1 is an outline lineblock diagram showing the brake system of the dry brake to 
which this invention is applied. This brake system shows the composition of the brake system in 
case the four dry brakes 21a, 21b, 21c, and 21 d generate a braking effort to four flowers. For 
example, the wheel 25a is made to generate a brake force, when the dry brake 21a presses the 
inner pad 23a and the outer pad 24a on the disk 22a with the driving force of the built-in electric 
motor (not shown). Each wheel 25b, 25c, and 25d is made to generate a brake force by the same 
operation also in the dry brake 21b, the dry brake 21c, and the dry brake 21 d. 

[0015]Namely, as shown in drawing 1. the dry brakes 21a-21d, respectively. It is provided 
corresponding to the wheels 25a-25d of front and rear, right and left of vehicles, and the motor 
and position transducer which were built in each dry brakes 21a-21d and which are not 
illustrated are connected to the controller (control means) 26. Here, since each is driven, each 
motor is connected to Motor Driver which was provided in the controller 26 and which is not 
illustrated. 

[0016]In drawin g 1, the numerals 27 show the brake pedal by which an operational input is made 
by the driver. The numerals 28 show the manipulated variable detection sensor which detects 
the control input of the brake pedal 27, the numerals 29 show the master cylinder which 
generates brake fluid pressure in the input to the brake pedal 27, and the numerals 30 show 
further the alarm lamp which performs the alarm indication about a brake to a driver. It is indoors 
introduced via the port which the brake fluid pressure from the master cylinder 29 does not 
illustrate with the dry brakes 21a and 21b which have been arranged among all the dry brakes 
2 la-2 Id at two flowers in the front. Since the brake fluid pressure from the master cylinder 29 is 
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not introduced into the dry brakes 21c and 21 d which are arranged at two flowers in the back, 
neither ** nor the port nor the hydraulic piston is provided in these dry brakes 21c and 21 d. 
[0017]The controller 26 is carrying out feedback control of the motor about each dry brakes 
[ 21a-21d ] each based on the rotary place data of a position transducer so that each wheel 
may be made to generate a braking effort according to the control input of the brake pedal 27 
detected with the manipulated variable detection sensor 28. The motor and the position 
transducer are built in each dry brake 2 la-2 Id, and are not illustrated. 

[001 8]Namely, in [ after ] the dry brakes 21c and 21 d of two flowers the controller 26, each dry 
brake 21c accepting 21 d, coming out and controlling a built-in motor to generate a required 
brake force front in the dry brakes 21a and 21b of two flowers, The motor built in each is 
controlled to generate the brake force which fills up the brake force by the brake fluid pressure 
generated in the master cylinder 29 in each dry brakes 21a and 21b to a required brake force. 
[0019]The operation which generates a brake force is publicly known art, and since the dry 
brakes [ 21a— 21 d ] internal structure is not illustrated, the generating mechanism of a brake 
force is explained briefly, with an inner component not displayed. That is. when the controller 26 
generates a brake force, it rotates the nut member of a ball screw for Masakata by the motor in 
the dry brake 21a, for example. Then, the screw member by which rotation was regulated with 
the rotation stopping portion moves in the direction of the disk 22a, and contacts the inner pad 
23a on the disk 22a. And a caliber moves to the career 31a by the reaction force, and a claw 
part is moved in the direction of the disk 22a. By such operation, eventually, in a screw member 
and a claw part, the inner pad 23a and the outer pad 24a are pressed in the direction of the disk 
22a, and these pads 23a and 24a contact the disk 22a, and generate Bree Kika. 

[0020]In addition to the above-mentioned operation, in the dry brakes 21a and 21b in which the 
brake fluid pressure from the master cylinder 29 is introduced indoors, the impelling force by this 
brake fluid pressure is transmitted to a screw member via each dry brake 21a and the hydraulic 
piston in 21b. Then, rotating a screw member with this impelling force, since it has the 
reversibility of rotational movement and a straight-line motion, a ball screw is combined with the 
impelling force by a motor, presses the pads 23a and 24a on the disk 22a, and generates Bree 
Kika. 

[0021]When the controller 26 loosens a brake force from this state, it rotates a nut member in 
the reverse return direction to the rotation for Masakata mentioned above by a motor. Then, the 
screw member by which rotation was regulated moves in the direction estranged from the disk 
22a. As a result, the inner pad 23a and the outer pad 24a estrange from the disk 22a, and make a 
brake force cancel. The fall of this brake fluid pressure also makes a brake force cancel in the 
dry brakes 21a and 21b in which the brake fluid pressure from the master cylinder 29 is 
introduced indoors. 

[0022]Now, although the embodiment of the dry brake in this invention is described, the dry 
brake of a 1st embodiment is described first. Usually, in a dry brake, a brake pedal is a sensor for 
measuring a driver’s treading strength. In order for a driver to control such a dry brake at will, a 
suitable pedal feeling is important. Therefore, not only treading strength but the stroke of a pedal 
is an important element actually. 

[0023] Drawing 2 is a figure showing the outline composition of the general brake pedal applied to 
a dry brake. In the figure, the brake pedal 1 operates considering the fulcrum 2 as an axis, and by 
putting back a pedal with the spring 3, the brake pedal 1 steps on it and it is making ****. By 
detection of treading strength forming a force sensor (not shown), for example near the 
mounting part of the spring 3, forming a position transducer (not shown) near the fulcrum 2, or 
forming a stroke sensor (not shown) in the portion of the spring 3 etc. Stroke of the brake pedal 
1 and detection of treading strength can be performed. 

[0024] Drawin g 3 is a figure showing the outline composition of the brake pedal in an embodiment 
of the invention. In the figure, the gear 4 which operates considering the fulcrum 2 as an axis is 
formed in the brake pedal 1 rotatable. The pinion gear 5 is engaged by the gear 4 and the motor 
6 for pedals is connected to this pinion gear 5 in same axle. In order to detect the treading 
strength of the brake pedal 1, the treading strength sensors 7. such as a strain gage, are formed 
in the installation part of the spring 3, and further, in order to detect the stroke of the brake 
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pedal 1 , the angle-of-rotation detector 8 is formed near the fulcrum 2 of the gear 4. That is, the 
angle-of-rotation detector 6 is constituted so that the fulcrum 2 may be rotated in one with the 
gear 4, so that the angle-of-rotation detector 6 can detect the treading-in stroke of the brake 
pedal 1 as angle of rotation. In the following explanation, this angle-of-rotation detector 7 will be 
called the stroke sensor 7. About the detecting method of a stroke, a stroke sensor may be 
formed in the portion of the spring 3, for example. 

[0025]In the brake pedal shown in drawing 3 , draw ing 4 is a flow chart which shows operation of 
a 1st embodiment. Therefore, operation of the brake pedal shown in d raw i ng 3 is explained using 
the flow chart of dra wi ng 4 . First, if it gets into the brake pedal 1, the treading strength sensor 7 
will detect the treading strength of a brake pedal according to the spring force of the spring 3, 
and the gear 4 and the one angle-of-rotation detector (namely, stroke sensor) 8 to rotate will 
detect a stroke as angle of rotation further (Step SI). And a brake-force command value is 
created based on the treading strength information and stroke information which were detected 
(Step S2). This brake-force command value is transmitted to the driver (not shown) who 
controls the motor for brakes (not shown), the motor for brakes which is not illustrated is 
operated, and a predetermined brake force is generated. 

[0026]At this time, comparison with a brake-force command value and the value of the 
generating brake force which the brake-force sensor detected is performed (Step S3), When the 
brake force has occurred as a brake-force command value, the arrow direction of a figure is 
made to rotate the motor 6 for the (step S3, normal), and pedals by the strong power according 
to a generating brake force (step S4). Then, the gear 4 rotates to the arrow direction of a figure, 
and a pedal feeling becomes strong in order that the strong power according to a generating 
brake force may work in the direction which returns the brake pedal 1 (Step S5). Namely, the 
brake force which you want to generate = the reaction force corresponding to the actually 
generated brake force and the brake force which set beforehand to the brake pedal at the time 
of ** and which you want to generate can be generated. 

[0027]0n the other hand, to a brake-force command value, when a generating brake force is 
weak, abnormality information is outputted to the (step S3, unusual), and a meter panel, and 
(Step S6) it is the weak power according to a ****** brake force, and the arrow direction of a 
figure is made to rotate the motor 6 for pedals at Step S3 (step S4). By this, the gear 4 rotates 
to the arrow direction of a figure, and in order that the weak power according to a generating 
brake force may act in the direction which returns the brake pedal 1 (Step S5), a pedal feeling 
becomes weak, namely, brake-force > [ > ] to make it generate — it is in the state which is not 
effective at the time of the actually generated brake force and **, and it is made to act so that 
generating of the reaction force of the brake pedal corresponding to the brake force which you 
wanted to generate may be weakened The extreme example in this case is in the treading- 
through state of a brake pedal, the brake force which you want to generate — < — it is in the 
state which is effective too much at the time of the actually generated brake force and **, and it 
is made to act so that generating of the reaction force of the brake pedal corresponding to the 
brake force which you wanted to generate may be weakened The extreme example in this case 
is also in the treading-through state of a brake pedal. 

[0028]That is, when the brake is operating normally. The brake pedal 1 steps on, **** becomes 
weak, and the brake pedal 1 can tell a driver the abnormalities of a brake, when [ firm / strong ] 
it steps on, and it responds, and those with ** and a brake become unusual, and sufficient brake 
force does not occur or a brake force is effective too much. 

[0029]Next, the dry brake kicked to a 2nd embodiment of this invention is explained. Generally, 
since brake generative force is produced by the running torque of the motor for brakes, a 
generating brake force is proportional to the current which flows into the motor for brakes. 
Therefore, in a 2nd embodiment, a brake-force sensor is not used for measuring a generating 
brake force using such a principle, but it is characterized by detecting the current of the motor 
for brakes. Therefore, the composition of a brake pedal itself is the same as drawing 3 . 
[0030] Drawing 5 is a circuit diagram of the motor for brakes provided with the current detecting 
means in a 2nd embodiment of this invention. The figure shows the current system of each 
motor for brakes of four flowers in vehicles. That is, as shown in the figure, current is supplied to 
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each motors 1 2a, 1 2b, 1 2c, and 1 2d for brakes of four flowers from the power supply 1 1 , and the 
current sensors 13a, 13b, 13c, and 13d are formed in each of these current supply source 
systems. And an each current sensors [ 13a-13d ] output value is added, and it is converting as 
a generating brake force. 

[0031]Namely, the place which detected the generating brake force and was being compared 
with the brake - force command value by the brake - force sensor in Step S3 of drawin g 4 by a 1 st 
embodiment, According to a 2nd embodiment, if each motors [ for brakes / 12a-12d ] current is 
detected and the aggregate value and brake-force command value of this current are compared 
by the current sensors 13a-13d, it will read. And if a current sensors [ 13a-13d ] current 
aggregate value is as a brake- force command value (Step S3, normalcy), the arrow direction of a 
figure will be made to rotate the motor 6 for pedals by the strong power according to a current 
aggregate value (step S4). Then, the gear 4 rotates to the arrow direction of a figure, and a pedal 
feeling becomes strong in order that the strong power according to a current aggregate value 
may act in the direction which returns the brake pedal 1 (Step S5). 

[0032]0n the other hand, at Step S3, when there are few current sensors [ 13a-13d ] current 
aggregate values than a brake-force command value, the (step S3, unusual). Abnormality 
information is outputted to a meter panel, and (Step S7) the arrow direction of a figure is made 
to rotate the motor 6 for pedals by the weak power according to a current aggregate value (step 
S4). By this, the gear 4 rotates to the arrow direction of a figure, and in order that the weak 
power according to a current aggregate value may act in the direction which returns the brake 
pedal 1 (Step S5), a pedal feeling becomes weak. 

[0033]Next, the dry brake of a 3rd embodiment in this invention is explained. Drawing 6 is a 
control system figure of the motor for brakes for describing a 3rd embodiment of this invention. 
According to this embodiment, it is connected to each motors 12a, 12b, 12c, and 12d for brakes 
through the motor 1 4 for pedals from the power supply 1 1 . That is, in a 3rd embodiment, a 
current sensor is not used like a 2nd embodiment, but it is connected to each motors 12a - 12d 
for brakes through the motor 1 4 for pedals from the power supply 1 1 . Therefore, the motor 1 4 
for pedals drives each motors 12a-12d for brakes, and generates a desired brake force, and the 
motor 1 4 for pedals has returned the brake pedal with the same rotation driving force as having 
generated the brake force. Thereby, the braking feeling according to a generating brake force 
can be obtained to a brake pedal, without needing a control circuit. 

[0034]Next, the dry brake of a 4th embodiment in this invention is explained. Drawin g 7 is a 
figure showing the outline composition of the brake pedal in a 4th embodiment of this invention. 
According to a 4th embodiment, in order to generate the reaction force of a brake pedal, 
pneumatic pressure (or gas pressure) is used. That is, the lever 16 for transmitting the power of 
the pistdn 1 5 is attached to the brake pedal 1 . It fills up with high pressure gas in the cylinder 
17, and by pressing the piston 15 in the cylinder 17, it is constituted so that the lever 16 may 
make reaction force act on the brake pedal 1 . It is piped through the valve 1 8 to the tank 1 9 
from the cylinder 1 7. 

[0035]At the time of the usual brake operation, the valve 1 8 is a state of obstruction. And when 
the brake pedal 1 is stepped on, the gas in the cylinder 1 7 is compressed and reaction force is 
made to act on the brake pedal 1 via the piston 15 and the lever 16. Next, when a brake 
becomes unusual and loses its effect, opening operation of the valve 1 8 is carried out 
automatically, and the gas in the cylinder 1 7 is drawn out to the tank 1 9. Thereby, since the gas 
pressure in the cylinder 1 7 decreases, reaction force of the brake pedal 1 can be weakened. In 
the dry brake of this embodiment, the power for the reaction force of the brake pedal 1 is not 
needed. 

[0036]The embodiment described above is an example for explaining this invention, this invention 
is not limited to the above-mentioned embodiment, and various modification is possible for it in 
the range of the gist of an invention. For example, although each of above-mentioned 
embodiments explained the dry brake, it cannot be overemphasized that it is applicable not only 
to this but the oil pressure BBW. Operation of ABS etc. can also be taken in from a pedal with 
the brake equipment of this invention. 

[0037] 
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[Effect of the InventionjAs explained above, since the treading strength of the brake pedal had 
become a source of release of the brake force, with the conventional oil brake device, it can 
sense the reaction force of a brake force (oil pressure) with foot. However, in the conventional 
dry brake, the treading strength sensor was attached to the brake pedal, and since it had 
become the composition of generating a brake force according to the output signal of this 
treading strength sensor, depending on the treading strength of a brake pedal, reaction force of 
the brake force was not able to be sensed with foot. Therefore, when a pad and a rotor had big 
clearance at the time of exchange of a pad, even if a brake was not effective and it trod through 
the pedal, the driver did not get the anomalouscorrespondence by restepping on a pedal. 

[0038] However, according to the brake equipment of claim 1 of this invention, in the dry brake 
etc. which generate a brake force according to the output signal of the manipulated variable 
detection means of a treading strength sensor etc., according to the brake force generated by 
the car catcher stage, it is constituted so that reaction force may be generated from a brake 
pedal. Thereby, the driver can feed back the state of a brake from a leg by a brake pedal. 
Therefore, since it becomes possible to detect the abnormalities of a brake promptly, the brake 
equipment which secured safety is realizable. Namely, in a case as a pad and a rotor have big 
clearance at the time of exchange of a pad, When the pedal has been trodden through without a 
brake being effective, the driver can respond unusually promptly by noticing unusually by having 
trodden through the pedal and restepping on a pedal several times. 

[0039]According to the brake equipment of claim 2 of this invention, according to the size of a 
generating braking effort, reaction-force-of-manipulation control means, such as a motor for 
pedals, are constituted so that the reaction force of manipulation of a brake pedal may be 
controlled. Therefore, when the brake force which you want to generate, and the actually 
generated brake force are equal (at the time of normal), the reaction force corresponding to the 
brake force which was defined beforehand and which you want to generate is generated to a 
brake pedal. When the actually generated brake force is smaller than the brake force which you 
want to generate (at the time of abnormalities), it is in the state which is not effective, and is 
made to act so that generating of the reaction force of the brake pedal corresponding to the 
brake force which you wanted to generate may be weakened. The extreme example in such a 
case is in the treading-through state of a brake pedal, and the driver can respond promptly 
unusually by noticing unusually by having trodden through the brake pedal and restepping on a 
brake pedal. When the actually generated brake force is larger than the brake force which you 
want to generate (at the time of abnormalities), it is in the state which is effective too much, and 
is made to act so that generating of the reaction force of the brake pedal corresponding to the 
brake force which you wanted to generate may be weakened. The extreme example in this case 
is also in the treading-through state of a brake pedal, and the driver can respond promptly 
unusually by noticing unusually by having trodden through the brake pedal and restepping on a 
brake pedal. 

[0040]The braking effort which is generated with actuators, such as a motor for brakes, 
according to the brake equipment of claim 3 of this invention, Since it is proportional to the 
supply current to an actuator, even if it does not detect a generating braking effort directly, the 
current which flows into an actuator can be detected and it can be regarded as a generating 
braking effort. Therefore, the reaction force of manipulation of a brake pedal is controllable by 
measuring this detected current value and the calculated targeted braking force. 

[0041]Even if it does not detect the current which flows into an actuator according to the brake 
equipment of claim 4 of this invention, A actual generating braking effort can be made to be 
proportional to the reaction force of manipulation which the motor for pedals makes a brake 
pedal generate by letting the motor for pedals pass and driving actuators, such as a motor for 
brakes made to generate a braking effort. By this, a control circuit is not needed but the braking 
feeling according to brake generative force can be obtained from a brake pedal. 

[0042]According to the brake equipment of claim 5 of this invention, in order to generate the 
reaction force of manipulation of a brake pedal, gases, fluids, etc., such as exhaust air and gas, 
are enclosed in a cylinder, and it is constituted so that the shut-in pressure of these gases and 
fluids may be made to transmit to a brake pedal. And at the time of the abnormalities of a brake. 
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the gas and fluid which opened the valve wide and were sealed in the cylinder are missed on a 
tank etc., and the internal pressure of a cylinder is reduced. Thus, the driver can get a desired 
braking feeling to a brake pedal by controlling the reaction force of manipulation of a brake pedal. 
According to composition like this invention, the power for pedal reaction force is not needed. 

[Translation done.] 
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